Tumors of the nonchromaffin paraganglia, known as nonchromaffin paraganglioma, chemodectoma, neoplasms of chemoreceptors, or tumors of the cardioaortic body, carotid body, and related structures, are reported to occur primarily in man and dog. The aortic body tumor is more common in the dog, whereas the carotid body neoplasm is reported more frequently in man. A few carotid body tumors arc also seen in dog@. Similar tumors arise from the glomris Jugzdure, gung/ion nodosum, and other sites. In animals, nonchromaffin paragangliomas have been said to occur exclusively in the canine species'. 10. In the literature, there are descriptions of such tumors existing singly or being of multicentric origin, existing simultaneously in the cardio-aortic and carotid bodies, bilaterally in the carotid body, in different aortic bodies, and in other chemoreceptors*-9 % 16. A recent re-port12 refers to a carotid body tumor in a cow, and the occurrence of an aortic body tumor in a 12-month-old heifer is also cited.
Pathology

Gross Examination
The carcass was that of a well-nourished, female Siamese cat, weighing 3 kg and measuring 40cm in length. There was no evidence of excessive fluids or adhesions in the body cavities. The peritoneum, pleura, and pericardium were smooth, glistening, and translucent. About 5 cc of clear, serous fluid was released when the pericardium was opened.
There was a mass between the ventral curvature of the aortic arch and the left pulmonary artery; it extended toward the right auricle, covering its free margin. It measured 2 cm by 1.2 cm by 0.5 cm and covered portions of the aortic adventitia. The growth was brownish red and firm but elastic. A thin, translucent capsule covered its somewhat nodular surface. Incision revealed it to be lobulated.
A second mass, at the dorsal insertion of the pericardium, spread between the right pulmonary artery and left atrium, with its bulk between the left cardiac and diaphragmatic lobes of the lungs. It was 1.8 cm in diameter, encapsulated, and of the same appearance as the first growth. A small nodule, 0.2 cm in diameter, was nearby.
There was a third mass in the soft connective tissue ventral to the cranial portion of the thoracic trachea. This growth, 1 cm in diameter, had the same morphological features as the previously described masses.
The heart was of usual size and shape. Both ventricles contained extensive clotted blood which was adherent to the endocardium apically and extended freely into both atria and into the right auricle. A similar material occurred in the main pulmonary artery and continued, without adhesions, into the right pulmonary artery.
There was no visible lesion in the aorta and peripheral vessels. Examination of the hemopoietic, respiratory, digestive, urogenital, locomotor, and nervous systems revealed no lesion.
Microscopic Examination
Examination of all organ systems revealed lesions, other than the gross tumors, only in the heart and lungs. In addition to hematoxylin and eosin the tumor was stained with Heidenhain-azan stain, Rlasson's trichrome stain, Bielschowsky's method for reticulum (Foot's modification), PAS, oil red 0, Bodian's method for nerve fibers, and Gomori's chromaffin stain.
Tumor: All tumors described grossly were basically similar. There were multiple, epithelial-like neoplastic cells arranged in nests or clusters. A system of collagenous and reticular fibers formed the frame and contributed to a lobular structure. Broad, dense fibers surrounded the tumor at the periphery, and smaller strands penetrated into the center, subdividing it into compartments ( Fig. 1 ).
Two different cell types were observed. The predominant cell was characterized by a mostly round, ovoid, occasionally ellipsoid, vesicular, brightly blue-stained nucleus, which was mainly centrally located. One nucleolus was usually discernible (Fig. 2) . The cytoplasm was slightly acidophilic, and was occasionally foamy or vacuolated. Cell boundaries were, in general, indistinct. The second cell type was characterized by a smaller, dense, elongated nucleus, rich in chromatin and irregular in shape. It was located in the periphery of the tumor. The scant cytoplasm stained intensely. A moderate number of mitotic figures was noted.
Dilated capillaries, some of which appeared to be in contact with tumor cells, were scattered irregularly within the stroma.
Lipid was not demonstrable. A midly PAS-positive ground substance occurred in the thicker septa and around larger blood vessels. Gomori's chromaffin stain yielded no clear evidence of any granules or intracytoplasmic bodies ; purplishred granules occurred in many nuclei, staining more intensely in the metastases. The collagenous fibers predominated in the stroma, radiating mainly around major blood vessels. The argyrophilic portions of the connective tissue were sparsely distributed and were concentrated in the larger septa. The individual fiber strands were scarcely connected with each other and were strictly extracellular. Nerve fibers were seen at the periphery of the tumor. N o relationship between neoplastic cell and fiber was demonstrable.
The tumor infiltratedlocally intothe muscular tissueof the aortic media, where the individual cells were pleomorphic, embedded in hemorrhagic exudate, and lacking somewhat the usual arrangement. Tumor cells were detected in some small vascular channels. Tumor emboli were predominantly detected in lymph channels and drained topographically to the pericardium, as evidenced by the finding of gross metastases. Lymph vessels filled with neoplastic cell clusters were also found in the epicardium, adjacent myocardium, and lungs ( Fig. 3) .
Heart: The myocardium stained poorly, was vacuolated, and had loss of striation and disassociation of its fibers. In addition, multiple intramyocardial microhemorrhages were associated with congested intramural coronary arteries, some of which had medial proliferation.
Lung: The pulmonary vessels were congested and had a moderate degree of medial hyperplasia of arterioles. Many alveoli were emphysematous.
Discussion
With regard to the cytology of the tumor, it meets the criteria for nonchromaffin paragangliomas. 4 . 6, i.e., columns of epithelial-like cells surrounded by a plentiful vascularized stroma and arranged in an organoid pattern, absence of true chromaffin cells, and localization in the adventitia of large vessels which are known to contain the so-called chemoreceptor (e.g., aortic arch). Histologically, aortic arch bodies and carotid bodies are considered identical, and this led to the assumption that they are of the same genetic origin. Most authors believe them to be of neuroepithelial origin, deriving from cranial nerves', 8 , 10, modifying themselves to sensory cells, and playing the r d e of a chemoreceptor in the body economy5. They have been given the name paraganglia, as they are derived from the nervous system with ganglionic elements, but they are not in themselves ganglionic in naturee.
The absence of nerve cells within the tumor indicates that there is no direct contact between chemoreceptor cell and nervous system. Despite the fact that there is no distinct chromaffin reaction, the chemoreceptor cells are thought to be secretory, releasing a substance which either affects the nerve endings directly or affects them indirectly through the circulatory system.
The present tumor appears to be multicentric in origin. In the feline, it is known5 from the embryology of chemoreceptor cells that they tend to group in certain locations around the aortic arch. There is one group located at the ventrolateral surface of the ascending aorta, near the brachiocephalic artery and right subclavian artery, which corresponds well to the site of the aortic body tumor described between aorta and right auricle in the present case. Another condensation is described in the literature to be dorsal to the aortic arch near the left subclavian artery. This is possibly the site of origin of the second tumor observed in this cat in the angle between the left cardiac auricle and the pulmonary artery. The third node, near the thoracic aperture, is a metastasis into the mediastinal lymph nodes.
Most tumors of the nonchromaffin paraganglia are thought to be benign, growing slowly and producing lesions only by exerting pressure on major vessels and thus causing mechanical disturbances in the circulatory dynamics'o-11, 1 5 9 16. Growth through expansion rather than infiltration may be true in most cases. The presence of a highly vascularised stroma, however, indicates a possibIe spread via blood and lymph channels. In the present case, tumor emboli were seen in blood vessels and lymphatics, and it is believed that metastases into the pericardium, epicardium, and myocardium were through these channels.
The possibility of an aberrant thyroid rest, or thyroid carcinoma, as described by N I L S S O N~~ and COHRS~, is ruled out since the thyroids of this cat were histologically normal and the neoplastic cytostructure is incompatible with those elements. The morphology, location, and pathway of metastasis of this neoplasm indicate that it belongs to the type of neoplasm which is known as chemoreceptor tumor, the tumor matrix being the cardio-aortic body.
The gross lesions in the heart represented recent mural thrombi with saddle emboli in the pulmonary arterial system. The histologic myocardial lesions were in response to ischemia. Death was attributed to mural thrombi in the heart and embolism of the pulmonary artery. iMulticentric, moderately malignant tumors of the nonchromaffin paraganglia at the site of the aortic body, at other sites of the cardiovascular system, and in the cranial mediastinal lymph nodes were discovered incidentally at autopsy of a 7-year-old female Siamese cat. Metastases were evident grossly in the myocardium, pericardium, and cranial mediastinal lymph nodes, and histologically as tumor emboli in the stromal vessels and in epicardial, myocardial, and puImonary lymph channels.
Anlasslich einer Routinesektion an einer weiblichen, 7jahrigen siamesischen Katze wurden mehrere Tumoren im Aortenbogen, im Herz-Kreislauf-System und in den kranialen hlediastinallymphknoten gefunden. Diese Tumoren werdcn als nicht-chromaffine Paraganglioma diagnostiziert, multizentrisch im Ursprung und beschrankt bosartig, da Netastasen im hIyokard, Herzbeutel und AIediastinallymphknoten vorkommen und histologisch Tumoremboli in den Stromagefassen sowie epikardialen, myokardialen und pulmonalen Lymphgefassen nachgewiesen werden.
